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Improvements in and relating to a pen-type injector 

The present invention relates to pen-type injectors, that is to injectors of the kind 
that provide for administration by injection of medicinal products from a multidose 
5 cartridge. In particular, the present invention relates to such injectors where a 
user may set the dose. 

Such injectors have application where regular injection by persons without formal 
medical training occurs. This is increasingly common amongst those having 
10 diabetes where self-treatment enables such persons to conduct effective 
management of their diabetes. 

These circumstances set a number of requirements for pen-type injectors of this 
kind. The injector must be robust in construction, yet easy to use both in terms of 
15 the manipulation of the parts and understanding by a user of its operation. In the 
case of those with diabetes, many users will be physically infirm and may also 
have impaired vision. Where the injector is to be disposable rather than 
reusable, the injector should be cheap to manufacture and easy to dispose of 
(preferably being suitable for recycling). 

20 

It is an advantage of the present invention that an improved pen-type injector is 
provided. 

In accordance with the present invention there is provided a pen-type injector 
25 comprising a housing, drive means, a dose dial sleeve and a drive sleeve is 
characterised in that the injector further comprises a sun gear located within the 
drive sleeve and a planetary gear carried from the drive sleeve and located 
between the dose dial sleeve and the sun gear. 

30 Advantages of this arrangement include that a relatively low force is required for 
dispense. 
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Preferably, spring means are disposed between the drive sleeve and the sun 
gear. 



Preferably, the drive means comprises a piston rod and a dose dial button, the 
5 dose dial button being disposed for longitudinal but not rotational movement 
within the piston rod. Conveniently, the dose dial button is coupled to the piston 
rod by splines. 

Preferably, the dose dial button comprises a shaft having a first radial flange at a 
10 second end, a threaded portion along at least a part of the shaft and a second 
radial flange disposed between the threaded portion and the first flange, and a 
nut is provided on the threaded portion between the dose dial button and the sun 
gear, the nut being coupled to the sun gear by splines. 

15 Preferably, the housing is further provided with an insert through which the piston 
rod may travel and on which the dose dial sleeve is carried. Conveniently, a 
helical thread is provided between the insert and the dose dial sleeve. 

Preferably, the plunger rod is carried from the drive sleeve. Conveniently, a 
20 helical thread is provided between the plunger rod and the drive sleeve. 

Preferably, the drive sleeve is retained to the dose dial sleeve to prevent relative 
longitudinal displacement therebetween. 

25 The invention will now be described, by way of example only, with reference to 
the accompanying drawings, in which:- 

Figure 1 shows an exploded view of the components of an injector in accordance 
with the present invention; 

Figure 2 shows a sectional side view of an injector in accordance with the present 
30 invention in a first unused position; 
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Figure 3 shows a sectional side view of the injector of Figure 1 in a second 
position when a first dose has been selected and a dispense action has just been 
started; 

Figure 4 shows a sectional side view of the injector of Figure 1 in a third position 
5 following dispense of the first selected dose; 

Figure 5 shows a sectional side view of the injector of Figure 1 in a fourth position 
corresponding to the setting of a maximum final dose when a dispense action has 
just been started; and 

Figure 6 shows a sectional side view of the injector of Figure 1 in a final end of 
10 life position when the final dose has been dispensed. 

Referring first to Figure 1 and Figure 2 there may be seen an injector in 
accordance with the present invention. The injector comprises a housing 2 within 
which are located a cartridge 4 containing a medicinal product, means for 

15 selecting or setting of the dose of medicinal product to be expelled and means for 
expelling the selected dose of medicinal product. The housing 2 is generally 
cylindrical in shape and is generally divided into two compartments by an insert 6 
to be described in more detail below. The cartridge 4 is located within a first part 
of the housing 2 while the dose setting means and the means for expelling the 

20 selected dose of medicinal product are located within a second part of the 
housing 2. 

The cartridge 4 may be secured in position in the first part of the housing 2 by 
any suitable means. A needle unit (not shown) may be secured to a first end of 
25 the housing 2. The cartridge 4 further comprises a displaceable piston 10. 
Advancing the piston 10 towards the first end of the cartridge 4 causes the 
medicinal product to be expelled from the cartridge 4 through the needle unit. A 
cap may be provided to cover the needle unit when the injector is not in use. 

30 The insert 6 dividing the housing 2 comprises a web extending radially inwards 
from the cylindrical housing to define an opening 8. A longitudinally extending 
skirt 12 extends from an outer periphery of the web. In use, the skirt is secured in 
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position to the housing by any suitable means. A generally cylindrical portion 14 
extends from the web towards a second end of the injector. A piston rod 20 
extends through the opening 8 in the insert 6. 

5 The piston rod 20 comprises an end face 22 in use adapted to drive a second 
face of the piston 10 and a shaft or generally cylindrical part 24 extending 
longitudinally towards a second end of the injector. 

A generally cylindrical dose dial sleeve 30 comprises a first part 32 of smaller 
10 diameter disposed between the generally cylindrical portion of the insert 6 and 
the housing 2 and a second part 34 of larger diameter extending beyond the 
housing 2. Preferably, as in the illustrated embodiment the second part 34 is of 
equal diameter to the housing 2 such that when the injector is not in use a 
smooth overall impression is produced. The first and second parts 32,34 of the 
15 dose dial sleeve 30 are connected by a radially extending annular region 36 of 
the dose dial sleeve 30. 

An inner surface of the first part 32 of the dose dial sleeve 30 is provided with an 
inwardly directed flange 38. A threaded connection 40 is provided between the 
20 dose dial sleeve 30 and the insert 12. In the illustrated embodiment, a helical 
rib 42 is provided on an inner face of the first part 32 of the dose dial sleeve 30 
between a first end of the dose dial sleeve 30 and the inwardly directed 
flange 38. In this embodiment, the helical rib 42 rests within a matched 
groove 44 provided on an outer surface of the insert 6. 

25 

An inner surface of the second part 34 of the dose dial sleeve 30 is provided with 
splines 46 in the form of longitudinally extending gear teeth. The outer surface of 
the second part 34 of the dose dial sleeve 30 is preferably provided with a 
textured surface to serve as a finger grip. 

30 

A generally cylindrical drive sleeve 50 is disposed within the dose dial sleeve 30. 
The drive sleeve 50 comprises a first part of smaller diameter generally disposed 
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between the generally cylindrical portion 14 of the insert 12 and the piston rod 20 
and a second part 54 of larger diameter extending beyond the inwardly directed 
flange 38 of the dose dial sleeve 30. The first and second parts 52,54 of the 
drive sleeve 50 are connected by a radially extending annular region 56 of the 
5 drive sleeve 50. 

The drive sleeve 50 and the dose dial sleeve 30 are held against relative 
longitudinal displacement by snap fit features 58 on the first part 52 of the drive 
sleeve 50 that locate the inwardly directed flange 38 of the dose dial sleeve 30 
10 between the snap fit features 58 and the annular region 56 of the drive sleeve 50. 
It will be understood that relative rotation between the dose dial sleeve 30 and 
the drive sleeve 50 remains possible. 

A threaded connection 60 is provided between the drive sleeve 50 and the piston 
15 rod 20. In the illustrated embodiment, a helical rib 62 is provided on an inner face 
of the first part 52 of the drive sleeve 50. In this embodiment, the helical rib 62 
rests within a groove 64 extending along an outer surface of the shaft 24 of the 
piston rod 20. 

20 A generally cylindrical sun gear 70 is located within the second part 52 of the 
drive sleeve 50. The inner diameter of the sun gear 70 is sufficient to allow the 
shaft 24 of the piston rod 20 to pass therethrough. The outer surface of the sun 
gear 70 is split into two portions by a radially extending flange 72. Splines 74 
extend from a first end of the sun gear 70 to the radial flange 72. A second radial 

25 flange 76 is disposed at the second end of the sun gear 70. The second radial 
flange 76 is provided on a second surface with a plurality of circumferentially 
extending teeth 78. 

The second part 54 of the drive sleeve 50 extends within the first part 32 of the 
30 dose dial sleeve 30 and into the second part 34 of the dose dial sleeve 30. 
Spring means 80 are disposed between the annular region 56 of the drive 
sleeve 50 and a first end of the sun gear 70. That part of the drive sleeve 50 
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extending into the second part 34 of the dose dial sleeve 30 carries a planet 
gear 82. The planet gear 82 is mounted for rotation on a journal mounted in the 
drive sleeve 50. The second end of the drive sleeve 50 is also provided with a 
spring feature 66, a free end of the spring feature 66 having an outwardly 
5 directed tooth 68. 



A moulded clutch feature on the drive sleeve 50 operates between the drive 
sleeve 50 and the dose dial sleeve 30. The clutch is formed between the outer 
tooth 68 of the spring feature 66 and the splines 46 on the dose dial sleeve 34. 
10 When the injector is not in use t or a dose is being dialed, the radially extending 
flange 72 holds the tooth 68 in position to engage with the splines 46, thereby 
locking the drive sleeve 50 to the dose dial sleeve 30. During dispense, axial 
displacement of the flange 72 disengages the clutch. 

15 The planet gear 82 is provided about an outer surface with longitudinally 
extending gear teeth. 

A generally cylindrical dose button 90 has a shaft 92 and a first radially extending 
flange 94 at a second end of the shaft 92. The shaft 92 of the dose button 90 is 
20 disposed within shaft 24 of the piston rod 20 for longitudinal but not rotational 
displacement with respect to the piston rod 20. Conveniently, this may be 
achieved by splining the dose button 90 to the piston rod 20. A threaded 
portion 98 is provided along at least a part of the shaft 92 and a second radial 
flange 96 is disposed between the threaded portion 98 and the first flange 94. 

25 

A first face of the first dose button flange 94 and a second face of the second sun 
gear flange 76 are provided with features which when mated together secure the 
dose button 90 and sun gear 70 against relative rotation. 

30 A nut 100 is provided on the threaded portion 98 between the dose dial button 90 
and the sun gear 70. The nut 100 is coupled to the sun gear 70 by splines. 
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Operation of the injector will now be described. To set a desired dose to be 
delivered a user rotates the second part 34 of the dose dial sleeve 30. In the 
initial position (Figure 2 or Figure 4) the dose dial sleeve 30, the drive sleeve 50 
and the sun gear 70 are coupled together by the spring feature 66 and rotate 

5 together as the dose dial sleeve 30 is turned. With the clutch means engaged, 
the drive sleeve 50 and the dose dial sleeve 30 are coupled together and the 
planet gear 82 cannot rotate. This in turn couples the sun gear 70 to the dose 
dial sleeve 30 and the drive sleeve 50. A shoulder on the sun gear 70 locks the 
drive sleeve clutch means to the dose dial sleeve 30. The spring means 80 

10 pushes the sun gear 70 into a position in which the clutch means is locked. 

Relative rotational movement between the dose button 90 and the sun gear 70 
causes the nut 100 to advance along the threaded portion 98 of the dose button 
shaft 92. When the nut 100 reaches the end of the threaded portion 92 (as in 
15 Figure 5) the user is prevented from rotating the dose button 90, that is from 
dialing any further dose. 

The threaded connection 40 between the insert 12 and the dose dial sleeve 30 
has the same lead as the threaded connection 60 between the piston rod 20 and 
20 the drive sleeve 30. This means that when the dose dial sleeve 30 is rotated the 
piston rod 20 remains in contact with the second face of the cartridge piston 10. 

To dispense a selected dose, a user depresses the dose button 90 (Figure 3 or 
Figure 5). Displacing the dose button 90 towards the first end of the injector 

25 couples the dose button 90 to the sun gear 70 to lock the sun gear 70 in rotation 
to the dose button 90. The longitudinal movement of the sun gear 70 causes the 
spring means 80 to be compressed. The shoulder on the sun gear 70 locking the 
clutch means between the drive sleeve 50 and the dose dial sleeve 30 is 
disengaged, thereby allowing the drive sleeve 50 to rotate with respect to the 

30 dose dial sleeve 30. The planet gear 82 then creates a gear ratio between the 
sun gear 70 and the dose dial sleeve 30. 
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Further depression of the dose button 90 causes an axial load to be generated 
along the piston rod 20 and the cartridge piston 10 to be displaced. The axial 
load causes a torque in the drive sleeve 30 via the threaded connection 60. The 
torque in the drive sleeve 50 is transmitted to the dose dial sleeve 30 though the 
planet gear 82. 
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CLAIMS 

1 A pen-type injector comprising a housing, drive means, a dose dial sleeve 
and a drive sleeve is characterised in that the injector further comprises a sun 

5 gear located within the drive sleeve and a planetary gear carried from the drive 
sleeve and located between the dose dial sleeve and the sun gear. 

2 An injector according to claim 1 , in which spring means are disposed 
between the drive sleeve and the sun gear. 

10 

3 An injector according to any previous claim, in which the drive means 
comprises a piston rod and a dose dial button, the dose dial button being 
disposed for longitudinal but not rotational movement within the piston rod. 

15 4 An injector according to claim 3, in which the dose dial button is coupled to 
the piston rod by splines. 

5 An injector according to either claim 3 or claim 4, in which the dose dial 
button comprises a shaft having a first radial flange at a second end, a threaded 
20 portion along at least a part of the shaft and a second radial flange disposed 
between the threaded portion and the first flange, and a nut is provided on the 
threaded portion between the dose dial button and the sun gear, the nut being 
coupled to the sun gear by splines. 

25 6 An injector according to any of claims 3 to 5, in which the housing is 
further provided with an insert through which the piston rod may travel and on 
which the dose dial sleeve is carried. 



30 



7 An injector according to claim 6, in which a helical thread is provided 
between the insert and the dose dial sleeve. 
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8 An injector according to any of claims 3 to 7, in which the plunger rod is 
carried from the drive sleeve. 

9 An injector according to claim 8, in which a helical thread is provided 
between the plunger rod and the drive sleeve. 

10 An injector according to any previous claim, in which the drive sleeve is 
retained to the dose dial sleeve to prevent relative longitudinal displacement 
therebetween. 

11 A pen-type injector substantially as described herein with reference to and 
as illustrated in the accompanying drawings. 
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Figure 3 
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Figure 4 



Figure 5 
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Figure 6 
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